Parathyroid hormone-related protein overexpression protects goat mammary gland epithelial cells from calcium-sensing receptor activation-induced apoptosis.
Normal mammary gland epithelial cells and breast cancer cells express the calcium-sensing receptor (CaSR), which is the master regulator of systemic calcium metabolism. During lactation, activation of the CaSR in mammary epithelial cells downregulates parathyroid hormone-related protein (PTHrP) levels in milk and in the circulation, and increases calcium transport into milk. However, very little information is available on the role of CaSR in goat mammary gland epithelial cells (GMECs) apoptosis. In this investigation, the full-length cDNA of CaSR from Xinong Saanen dairy goats was cloned, which contains an open-reading frame of 3,258 bp encoding 1,085 amino acids with a predicted molecular weight of 121.0 kDa and an isoelectric point of 5.65. The amino acid sequence is highly homologous with sheep, and the goat CaSR gene is mapped to chromosome 1. Quantitative real-time PCR suggested that CaSR was predominantly expressed in the heart, kidney and mammary gland. Then, we found the stimulation of CaSR with its activator gadolinium chloride (GdCl3) contributed to increase CaSR mRNA levels in GMECs and simultaneously promoted cell apoptosis, and these effects were abrogated partially by NPS2390 which is an inhibitor of CaSR. We also demonstrated that Ca(2+) increased CaSR mRNA levels and induced GMECs apoptosis and restrained cell proliferation. In contrast, PTHrP overexpression protected GMECs from calcium-induced apoptosis, and promoted cell proliferation. In conclusion, these results suggest that PTHrP overexpression protects GMECs from CaSR activation-induced apoptosis.